The method of Rodgers (1961) for the estimation of succinic acid has been applied to photosynthetic bacteria of the family Athiorhodaceae. These organisms can grow either aerobically in the dark or anaerobically in the light, but it is only under the latter conditions that they form the photosynthetic pigments bacteriochlorophyll and carotenoids (van Niel, 1944; Cohen-Bazire, Sistrom & Stanier, 1957; Lascelles, 1959) . Succinyl-coenzyme A is a key intermediate in the formation of bacteriochlorophyll and it was thought that the ability to form this pigment might be correlated with the concentration of intracellular succinate, but the analyses provided little evidence for this.
MATERIALS AND METHODS
The strains of Athiorhodaceae and their maintenance have been described by Kornberg & Lascelles (1960) .
Growth and harvesting of cultures. The media and conditions for aerobic and photosynthetic growth were as described previously (Lascelles, 1959; Kornberg& Lascelles, 1960 ).
Organisms were harvested at the end of the logarithmic phase of growth unless stated otherwise. To minimize possible changes occurring in the intracellular concentrations of succinate during harvesting, the cultures were chilled rapidly by plunging the vessels into a mixture of alcohol and solid carbon dioxide and then centrifuged at 00. The organisms were washed with ice-cold 0-02M-potassium phosphate buffer, pH 7-0, equivalent to one-half of the original culture volume. Analysis of concentrated washings showed little or no succinate to be extracted by this procedure. The washed organisms were finally suspended in water at 00 to a cell concentration of 25-50 mg. dry wt./ml. Portions of the suspension containing 100-250 mg. dry wt. of cells were extracted, and the succinic acid content was estimated as described above. Since paper chromatography by the method of Elliott (1954) showed that only traces of ox-oxoglutarate were present, incubation with semicarbazide was omitted.
RESULTS
Succinate concentration in organima grown in the dark or light The intracellular concentration of succinate was slightly higher in light-brown cultures of Rhodop8eudomonws 8pheroide8 on malate plus glutamate than in those grown aerobically in the dark on the same medium (Table 1) . This difference is statistically significant (t test: P = 0-02-0-01). The concentration of succinate was similar in organisms grown on butyrate plus bicarbonate as carbon source (Table 1) . No significant variation was found in cultures harvested at various stages of the growth cycle under aerobic-dark or anaerobiclight conditions. Succinate concentrations were determined in butyrate-grown cells ofRhodop8eudomona palustri8 and Rhodop8eudomona8 capsuslau and were of the same order as that found in R. &pheroides.
As a check that the material assayed was succinate and not a-oxoglutarate [shown by Rodgers (1961) to interfere with the method], extracts prepared from organisms grown aerobically and photosyntheticaRly on malate plus glutamate were assayed in the presence or absence of malonate. This compound inhibited activity of the extracts by 90 % or more showing that the active material was largely succinate (Rodgers, 1961) . This was confirmed by paper chromatography of the extracts by the method of Elliott (1954 
DISCUSSION
It is not known if the extraction procedure involving heating at 1000 in water liberates all the intracellulairsuccinate. The same treatment has been shown to be effective in releasing the free amino acids from various bacteria (Gale, 1947; Hancock, 1958) . Succinyl-coenzyme A, which hydrolyses spontaneously at pH 7 at room temperature (Simon & Shemin, 1953) , would, if present, presumably contribute to the succinate estimated by the procedure used.
The amounts of succinate in the Athiorhodaceae are similar to those isolated from other bacteria by chromatography of ethereal extracts on Celite columns. Suspensions of Micrococcu8 4y8ode4kticu8 oxidizing acetate contained 5 t&m-moles/mg. dry wt. (Saz & Krampitz, 1955) , whereas in E8cherichia coli under the same conditions 1-7.um-moles/mg. wet wt. were found (Swim & Krampitz, 1954) . Using similar techniques Ladd & Nossal (1954) found the intracellular concentration in baker's yeast to vary between 1 4 and 34amn-moles/mg. wet wt. in different samples.
The results do not show any striking correlation of the intracellular concentration of succinic acid with the conditions necessary for the formation of photosynthetic pigments. The initial reaction in bacteriochlorophyll synthesis is a condensation of succinyl-coenzyme A and glycine to give 8-aminolaevulic acid and the enzyme system responsible for this reaction is considerably more active in pigmented than in unpigmented organisms (Lascelles, 1959 (Lascelles, , 1960 . It is therefore possible that succinylcoenzyme A is diverted rapidly towards bacteriochlorophyll synthesis under the appropriate conditions, and this might account for the inability to detect considerable increases in the intracellular concentration of succinate.
SUMMA:RY 1. The intracellular concentration of succinate has been estimated in Rhodop8eudomona8 spheroide8, Rhodop8eudomona8 palul8tri and Rhodopweudomona8 caqp8ultu8 grown anaerobically in the light or aerobically in the dark.
2. On a malate-glutamate medium the concentration of succinate in R. apheroede8 grown anaerobically in the light is slightly though significantly higher than in aerobically grown organisns (8.2 and 6 4 um-moles/mg. dry wt. respectively).
